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Many calls have been made for a systems approach to public health. My response is to offer a methodology for systemic intervention that (1) emphasizes the need to explore stakeholder values and boundaries for analysis, (2) challenges marginalization, and (3) draws upon a wide range of methods (from the systems literature and beyond) to create a flexible and responsive systems practice.
I present and discuss several well-tested methods with a view to identifying their potential for supporting systemic intervention for public health. BECAUSE OF THE COMPLEXITY of many public health issues, where numerous interacting variables need to be accounted for and multiple agencies and groups bring different values and concerns to bear, it is not uncommon for people to call for a systems approach. [1] [2] [3] [4] [5] This should not be surprising, as the whole concept of public health is founded on the insight that health and illness have causes or conditions that go beyond the biology and behavior of the individual human being. If I can give an overly simplistic definition of systems thinking as "looking at things in terms of the bigger picture" (not a definition I would want to defend in a rigorous academic fashion, but adequate for my purposes), then it should be immediately apparent that public health is already founded on a systemic insight. Because many public health professionals are calling for a systems approach, I offer a set of methodological concepts that I have found useful in my own practice to frame systemic inquiry. Of course, many different systems methodologies have been developed over the years. There are far too many to list, let alone review (see Midgley 6 for a wider set of readings). However, the methodology I want to introduce here, which I have called systemic intervention (more detailed information can be found elsewhere 7 ), has the advantage of taking a pluralistic approach to the design of methods. It provides a rationale for creatively mixing methods from a variety of sources, yielding a more flexible and responsive approach than might be possible with a more limited set of tools. I will outline this methodology before reviewing a selection of other systems approaches that have been designed for different purposes. We can borrow some useful methods from these approaches, which can then be woven into systemic intervention  OPPORTUNITIES AND DEMANDS IN PUBLIC HEALTH SYSTEMS  practice (and more traditional scientific methods plus methods from other sources can be drawn upon in the same way). Two brief practical examples of systemic intervention illustrate my argument.
SYSTEMIC INTERVENTION
I define intervention as "purposeful action by an agent to create change." 7(p8) (I accept that this definition raises questions about purpose and agency, but these are addressed in other writings. 7, 8 ) Note that this emphasis on intervention contrasts with the usual scientific focus on observation-although, unlike some authors who champion intervention, 9 I do not regard it as incompatible with scientific observation. Methods for observation can be harnessed into the service of intervention. I suggest that the focus of boundary critique on stakeholder participation and marginalization makes it strongly relevant to the "new public health," 28 which is particularly concerned with addressing disadvantage and social exclusion. For details of how boundary critique can be operationalized in healthrelated and other interventions, see some of the practical examples in the literature. 7, [29] [30] [31] [32] As a brief illustration, in the late 1990s I worked with 2 colleagues (Alan Boyd and Mandy Brown) on a project to facilitate the design of new services for young people (aged less than 16 years) living on the streets. 32 We recognized (and all the relevant stakeholders concurred) that it was crucial for young people to be core participants in the research. This was a boundary judgment about participation that would have important consequences for the issues to be considered in the design process. The young people had quite specific concerns that they wanted to be addressed, and some of these would almost certainly have been omitted if participation had been limited to professionals alone. However, when involving young people, we had to be aware that there was a double danger of marginalization: in general, young people under 16 years of age are viewed as less "rational" than adults. Also, these particular young people could easily have been stereotyped as troubled and untrustworthy teenagers (because, in order to survive on the streets, many of them had to resort to begging, petty crime, or prostitution). Therefore, in setting up design workshops, we gave the young people space out of the hearing of professionals to develop their ideas (an empowerment technique) and we used exactly the same planning methods as we used with the adult participants to generate proposals for change. This allowed a direct comparison to be made between the ideas from the young people and adults, and prevented the kind of marginalization that might have occurred if we had used a more "playful" approach with the young people and a more traditional "rational planning" method with the professionals. It would have been easy, if we had done the latter, for the professionals to have viewed only their own output as the "proper" plan. This was just 1 of many issues that we explored and addressed through our boundary critique.
Methodological Pluralism
In addition to boundary critique, I also advocate 2 forms of methodological pluralism. The first is learning from other methodologies to inform one's own. This way, each agent has a continually developing systems methodology. We no longer have to accept a situation where people build a methodology like a castle and then defend it against others who want to breach the castle walls. Rather, if people begin to see methodology as dynamic and evolving, they can learn from others on an ongoing basis. 7 The second form of methodological pluralism is about drawing upon and mixing methods from other methodologies. The wider the range of methods available, the more flexible and responsive our systems practice can be. 7, [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] 
Added Value
Arguably, the main added value of systemic intervention compared with earlier systems approaches is its synergy of boundary critique and methodological pluralism. 32 If boundary critique is practiced on its own, it is possible to generate some interesting sociological analyses, but there is a danger that these will not effect change unless other more action-oriented methods are used too. 37 
OTHER RESOURCES FOR SYSTEMS THINKING
Arguably, one of the great strengths of the systems movement is the variety of methods that have been developed to serve different purposes over the years. 6 If we can begin to harness this variety into a form of systems practice that still keeps the idea of reflecting on value and boundary judgments at its core, I believe we will have a great deal to offer public health in the coming years. Below I provide some examples of other systems approaches, which have methods that can be incorporated into systemic intervention. These have been widely applied in practice and offer tools that I have found useful in my own public health research.
System Dynamics
System dynamics 46-51 offers methods for modeling complex feedback processes and considering possible impacts of changes to the system of concern. By experimenting with a model, decisionmakers are able to anticipate possible emerging scenarios that could follow from a new policy initiative or intervention. System dynamics has been used to address a number of significant public health issues. 52, 53 It gives public health professionals some useful tools to model feedback processes in a manner that can not only help to make transparent why certain health effects might occur at the population level, but can also help policymakers anticipate counterintuitive effects of public health initiatives. As Forrester 54 has demonstrated, some policies, introduced with the best of intentions, have the opposite effects of those that are desired. By modeling the feedback loops that stabilize and/or destabilize the system of concern, the approach can highlight surprising side effects of policy options that might not otherwise have been visible in advance of implementation.
The Viable System Model
The second methodology of interest is the viable system model, [55] [56] [57] [58] [59] [60] which proposes that for an organization to become and remain viable in a complex and rapidly changing environment, it must carry out each of the following 5 functions:
• Operations: the provision of products or services that address particular needs in the organization's environment; • Coordination: ensuring that the operational units work together and communicate effectively; • Support and control: especially with regard to distributing resources, providing training, gathering and distributing information about quality, etc.; • Intelligence: the forecasting of future needs, opportunities, and threats. This involves a comparison between the external requirements placed upon the organization and its internal capacity; and • Policymaking: setting long-term goals and objectives.
According to the viable system model, the key to effective organization is not only to make sure that all 5 functions exist, but also to ensure that communications among the functions are appropriate and effective. Together,  OPPORTUNITIES AND DEMANDS IN PUBLIC HEALTH SYSTEMS  these functions manage the information and decision flows necessary for effective organization, and consequently each function is of equal importance. The model can be used to diagnose current organizational failings or to design entirely new organizations.
Given the complexities of public health policymaking and service delivery, organizational viability is an important factor. For professionals to be able to respond adequately to the issues they face, they need to have an effective organizational infrastructure behind them. The viable system model could make a useful contribution to organizational development.
Interactive Planning
Although system dynamics and the viable system model involve modeling ecological, social, and/or organizational systems, other methodologists have moved away from modeling to focus on the facilitation of dialogue among stakeholders who bring different insights to bear on complex issues. An example is Ackoff, 61-63 whose methodology of interactive planning seeks to liberate and harness the knowledge and creative abilities of everybody in (and often including stakeholders beyond) an organization to produce a plan of the ideal future that the organization can work toward. The plan may take some time to implement, perhaps many years, but it offers a feasible set of targets for the longer term. A key idea is that the plan should be wide enough and creative enough to "dissolve" any disagreements among participants. The transformation it proposes should result in the commitment of all concerned. The approach can be represented in the form of 3 stages:
(1) establishing planning boards (every role in the organization should be represented in planning, with participation as widespread as possible); (2) generating desired properties of the organization's products and/or activities (this is "ends planning," conducted under conditions of minimum constraint with only technological feasibility, viability, and adaptability limiting proposals); and (3) producing the plan itself ("means planning," where all sections of the organization agree on how to move forward).
I have used aspects of Ackoff's work in my own public health research, for example, to look at how the mental health and criminal justice systems would have to be changed to prevent people with mental health problems from inappropriately ending up in prison. 7, 64 If organizations are willing to commit the resources to participative planning, I believe this is a useful approach that can help people move beyond everyday fire fighting toward the formulation of inspiring (but still feasible) long-term visions of how public health can be improved. My only caveat is that in the area of public health it will usually be important to extend participation beyond the boundaries of a single organization to take in other agency representatives and community groups. I have always used interactive planning in this wider participative manner, and it puts some responsibility on the systems practitioner to ensure that marginalized groups are properly included. 7 
Soft Systems Methodology
Another approach that can be used to facilitate dialogue among stakeholders is soft systems methodology. 65, 66 This encourages participants in intervention to generate issues through ongoing explorations of their perceptions, allowing people to model desirable future human activities. These models of future human activities can then be used as a basis for guiding actual human activities in the world. However, to ensure that the models will indeed be useful, it is necessary for participants to relate them back to their perceptions of their current situation. In this way, possibilities for change can be tested for feasibility. The methods of soft systems methodology, which are often operationalized in a workshop format, can be summarized as follows: (1) Consider the problem situation in an unstructured form; (2) Produce a "rich picture" (a visual representation-with pictures and arrows to represent links between issues-of the current situation); (3) Identify possible "relevant systems" that might be designed to improve the situation, and harmonize understandings of these by exploring who should be the beneficiaries of a proposed system change, who should carry it out, what the transformation should be, what worldview is being assumed, who could prevent the change from happening, and what environmental constraints need to be accepted; (4) Produce a "conceptual model" for each relevant system (a map of the interconnected human activities that need to be undertaken if the system is to become operational); (5) Refer back to the rich picture to check the feasibility of the ideas; (6) Produce an action plan; and (7) Proceed to implementation. Of course, participants need to move backward and forward among these activities, harmonizing the outputs from each one with the othersthe activities should not be implemented mechanistically in a linear sequence.
Soft systems methodology has been used in several public health and health management interventions. 67, 68 It provides a useful language to ensure that ongoing planning retains a systemic focus, and can support people in making accommodations to find acceptable ways forward when they have different perspectives on an issue. I have found it particularly useful for multiagency planning-for example, when facilitating a debate among 19 agency representatives who wanted to cooperate on the design of a counseling service that could be activated in the event of a major disaster, but their different perspectives were obstructing progress. Over 6 days, the agencies came to an agreement that resulted in the design, funding, and implementation of the counseling service.
7,69
Critical Systems Heuristics
The final methodology I want to review is Ulrich's critical systems heuristics. 20, 70 As mentioned previously (in the section on "Boundary Critique"), Ulrich asks, when people make decisions on who to consult and what issues to include in planning, how can people rationally justify the boundaries they use? 20 An important aspect of Ulrich's thinking about boundaries is that boundary and value judgments are intimately linked 20 :
the values adopted will direct the drawing of boundaries that define the knowledge accepted as pertinent. Similarly, the in- In my view, there is significant potential for using Ulrich's 12 questions in public health planning, not least because they cut to the heart of many issues that are of fundamental concern to people in communities who find themselves on the receiving end of policies and initiatives that they either do not agree with or find irrelevant. In my own research, I have used these questions with people with mental health problems recently released from prison, 7, 64 older people in sheltered housing, 7, 29, 71 young people who have run away from children's homes, 7, 32, 72 and others. Ulrich claims that his questions can be answered equally proficiently by "ordinary" people with no experience of planning as they can by professionals, 20 and my experience tells me that he is right-with the caveat that the questions should be made specific to the plans being discussed, and also need to be expressed in plain English. If the questions about what ought to be done are asked early on in planning a new public health initiative, I have found that "ordinary" people are usually able to think just as systemically as professionals (indeed, sometimes more so).
7
A PRACTICAL EXAMPLE
To further ground this presentation of methodology, I briefly outline another systemic intervention that I undertook, again with 2 colleagues (Isaac Munlo and Mandy Brown). Only a sketch of this intervention is provided, and therefore many of the social dynamics that were important to it have been omitted. However, more detailed expositions can be found elsewhere. 7, 29, 71, 73 The initial remit of the project, funded by the Joseph Rowntree Foundation, was to work with local governments in the United Kingdom to find out how information from assessments of older people applying for health, housing, and welfare services could be aggregated to inform the development of housing policy. However, some initial interviews with stakeholders quickly revealed that there were 2 major problems with the boundaries of our study.
First, it became apparent that if the housing "needs" expressed by older people fell outside local government spending priorities, they were not recorded. This meant that aggregating information from assessments would paint an artificially rosy picture, making it seem as if all needs were being met. Second, many urgent problems with service provision, assessment, and multiagency planning were being raised by stakeholders (including older people themselves). We felt that ignoring these would be unethical-especially as we had already come to the conclusion that the initial remit of the intervention was flawed. As a consequence, we worked with the funder to expand the remit of our study to look at the wider system of assessment, information provision, and multiagency planning for older people's housing, and what could be done to improve it.
Semistructured interviews with 131 stakeholders from a wide variety of organizations (including older people themselves) yielded data that we used to create a "problem map." This is similar to a system dynamics model, except that problem mapping is purely qualitative. The purpose is to demonstrate to stakeholders that their problems are strongly interdependent and, therefore, to be resolved, they require changes to the wider system.
Having demonstrated the systemic nature of the issues, the next stage was to ask what kind of system change was needed. To answer this, we held a series of interactive planning workshops, asking what ideal (but still technologically feasible, viable, and adaptable) housing services would look like. We integrated the critical systems heuristics questions so we could explore issues of motivation (or purpose), control (including governance), expertise, and legitimacy. To prevent the marginalization of older people, we worked with them separately from professionals, allowing them more time and space to develop their views. The interactive planning/critical systems heuristics workshops demonstrated a widespread agreement among stakeholders on housing policy, with only a few relatively minor disagreements needing resolution.
We then brought together senior managers from health, housing, and welfare organizations to look at what kind of organizational system could deliver the housing services that the stakeholders had asked for. We introduced the viable system model as a template for the organizational design, and systematically evaluated this design using criteria derived from the earlier work with older people and frontline professionals (thereby ensuring that these perspectives were not marginalized now that participation had been narrowed to managers). In this way, we could be reasonably confident that the managers' proposals would either meet the stakeholders' requirements directly or would provide the organizational means to address them in future years.
This example of systemic intervention demonstrates the benefits of boundary critique: The initial problematic remit of the project was usefully expanded, and the potential for marginalizing older people was identified and addressed. It also demonstrates the value of methodological pluralism. In my view, no single set of methods yet developed could have addressed all the issues in this intervention. It took a combination of semistructured interviewing, problem mapping, interactive planning, critical systems heuristics, and viable system modeling to support stakeholders in both defining the issue and responding to it systemically.
CONCLUSION
I have presented a methodology for systemic intervention (incorporating boundary critique and methodological pluralism), and have discussed several systems approaches from which we can borrow useful methods. I have also provided 2 practical examples of systemic intervention.
I suggest that this kind of approach is not only able to address issues of values, boundaries, and marginalization in defining complex problems (making it particularly relevant to the "new public health" 28 ), but it also has the potential to deliver all the utility of other systems approaches because it explicitly advocates learning about and drawing methods from those approaches to deliver maximum flexibility and responsiveness in systemic interventions. In my view, systems thinking has the potential to make a significant difference to public health, so (if you have not already done so) I invite you to try out some of the ideas and methods touched upon in this article, and share your experiences with others so that the whole public health research community can be enriched in the process.
